1 2
Aβ led to increased micro-hemorrhage and decreased survival outcome 8, [29] [30] [31] .
1 3
Considering the characteristics of AD mice, in which Aβ deposition is observed from correctly with progressed CAA due to severe symptoms in 6-month-old mice [46] [47] [48] [49] patients. the VGSC of PV cell followed by the recovery of cognitive function and the reduction of . In our study, we found that evoked GBO was reduced 2 3 3 and the spontaneous GBO was increased, which might be neurophysiological evidence for the functional improvement after acoustic stimulation. inhibitory GABAergic interneurons, especially those containing PV interneurons, and the 2 3 7
ultimate result is disrupted inhibition of excitatory pyramidal neurons 53, 54 . Considering
excessive levels of glutamate result in neurotoxicity, NMDAR has been suggested to be a 2 3 9 therapeutic target in neurodegenerative disease 54 . Because over-activation of NMDARs acoustic stimulation for 2 weeks was increased at day 7 and 14. The increase in resting spontaneous GBO is also reported in previous studies to show the therapeutic effectiveness.
4 6
18,19,36 .
4 7
We also found the overactivity of GBO evoked by acoustic stimulation in 5XFAD acoustic stimulation, we found a reduction of evoked GBO in Tg+/Stim+ mice than the age-
matched Tg+/Stim-mice.
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Neural synchronization between the frontal and parietal electrodes in 5XFAD mice 2 6 2 was analyzed. We only observed trends of increased coherence and decreased phase locking 2 6 3 value in 5XFAD, but there was no statistical significance. Theoretically, there is a possibility
that the coherence at the gamma frequency increase and the phase locking value decrease in
the Tg+/Stim-. For the computation of coherence, both amplitude and frequency of the EEG 2 6 6 are utilized. Thus, when the amplitude is large at a certain frequency, the weight becomes 2 6 7 larger in the calculation process than other frequencies. Therefore, coherence increases when case of the instantaneous PLV, it may be effective to observe the functional decrease of the 2 7 0 connectivity because only the phase excluding amplitude and frequency is considered.
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Previous studies have been reported increased coherence in treated AD patients 59, 60 , and to pattern of PLV, whereas a progressive reduction of PLV was shown for the Tg+/Stim-mice. Cross frequency phase amplitude coupling (CF-PAC) emphasized that there is lower
coupling between alpha-phase(F, frontal) and high gamma amplitude(P, parietal) in
Tg+/Stim+ in day 1 compared to wild type mice or Tg+/Stim+ in day 14. During cognitive
processing, high gamma CF-PAC is important for effective inter-regional and local impaired. This result showed that attention resources could not be appropriately processed.
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The prefrontal associative cortex is responsible for what is called "top-down" attention, based
on the relevance of current tasks to internal goals 40, 53, 54 . After 2 weeks of acoustic Neuropathology of human Alzheimer disease after immunization with amyloid-β properties, synaptic plasticity and disease. Nature Reviews Neuroscience. hour light-dark cycle (light on at 9 a.m.) a temperature and humidity controlled room at 20°C received gamma test at day 0, 7, and 14. The animal was anesthetized with 4% isoflurane and maintained with 0.5 to 1.5% isoflurane 4 9 2 in a stereotaxic frame. 0.1mg/kg of ketofen was injected subcutaneously before surgery to 4 9 3 control pain. The blanket was used to maintain body temperature. Mouse eye was covered
with protecting ointment. After shaving incision line, incision of the midline using scalpel 4 9 5
and the cranium was exposed, five holes of 0.8mm were drilled over the frontal (AP: 1.0 mm, electrodes of screw type were inserted at a depth that would hardly touch or touch the brain in drilled holes, and EMG electrodes were inserted in neck muscles. 1x2mm screws were
inserted as an anchor for a metal holder that was cemented to the skull with dental cement.
The screws with wire were fixed with dental cement, and after the cement had completely simple suture was performed after wound irrigation. Animals were then housed in a cage for 5 0 5 more than 1 week for postoperative recovery. during, and after 40 Hz auditory stimulation. We were careful about circadian timing and The EEG/EMG signal (2 KHz sampling, 100 Hz lowpass filtered; Pinnacle PAL8200/Sirenia 200ms interval. In the end, the mice received 6000 cycles of the train for 2 hours every day.
2 6
We performed gamma tests at 0, 7, 14 days of an experiment to check the gamma response
between the groups. The gamma test is repeated 200 cycles of the above 1.2 seconds cycle,
which takes a total of 4 minutes. 100 Hz) was performed. WT power was measured from 38 to 42 Hz gamma band.
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We calculated magnitude-squared coherence between frontal and parietal epidural electrode.
3 5
Using mscohere function in MatLab, we obtained sequences frontal and parietal EEG before and after stimulation for inspecting connectivity changes between frontal and parietal region. We also calculated phase locking value (PLV). For calculation of PLVs, the length of the time
window that is required to obtain instantaneous phase information should be determined. We power, frontal-parietal coherence, phase-locking data were quantified. Gamma band wavelet spontaneous data itself.
Cross-frequency coupling (CFC) between frontal and parietal electrode was evaluated using
the PAC values. We calculated the coherence between a low-frequency signal and the time- The sections were then washed 6 0 8
with PBS, mounted on glass slides, dried overnight, dehydrated, and cover-slipped under axioscope microscope (Zeiss, Germany). Mann-Whitney Rank Sum Test for non-normally distributed data. Serial data was analyzed
with repeated measure analysis of variance (RM ANOVA). The interaction between variables 6 1 8
was also calculated. All data are shown as an average ± standard error of the means (S.E.M).
The statistical significance levels are indicated by one or two asterisks in figures (*p<0.05, 6 2 0 **p<0.01). 
